As any other area of human lives, current state of foreign language education has been greatly influenced by the latest developments in the modern information communication technologies. The paper focuses specifically on the incorporation of artificial intelligence (AI), which includes a wide range of technologies and methods, such as machine learning, adaptive learning, natural language processing, data mining, crowdsourcing, neural networks or an algorithm, into foreign language learning and teaching.
and improve themselves" (Russel & Norvig, 2010, p. 17) . McCarthy´s first expectations related to AI (later known as strong AI) that computers will be able to replicate human cognitive functions and AI tools will be able to think like humans (along with the treat to take over control from humans eventually) have not been proved correct. The question remains whether machines will be able to actually think or develop independent consciousness in the future. Many authors agree that it is unlikely that such strong AI will be developed in the near future.
As research has progressed, scientists modified their expectations and concentrate their activities on building "models based on human reasoning, without the end goal of replicating complex human thinking" (Marr, 2018) .
Contemporary definitions of AI differ in various aspects and the problems to formulate a united definition of AI are caused by both constant shifts in what AI includes (Luckin et al., 2016) as well as by the interdisciplinarity of its research (AI has been studied not only by computer science, but also by philosophy, anthropology, biology, pedagogy, psychology, linguistics, cognitive science, neuroscience, statistics, and many others).
One group of definitions see AI as machines, computers or computer systems that imitate cognitive functions that are normally associated with the human mind, such as learning and problem solving (Russell & Norvig, 2010) .
Another group of definitions consider AI as a specific set of skills of computers, e. g. Baker and Smith (2019, p . 10) define AI as "computers which perform cognitive tasks, usually associated with human minds, particularly learning and problem-solving". The Encyclopaedia Britannica states that AI is "the ability of a digital computer or computer-controlled robot to perform tasks commonly associated with intelligent beings," where intelligent beings are those that can adapt to changing circumstances.
Other group of definitions see AI in a much broader context, as a science, e. g. Stone at al. (2016) says that "artificial intelligence (AI) is a science and a set of computational technologies that are inspired by-but typically operate quite differently from-the ways people use their nervous systems and bodies to sense, learn, reason, and take action." (Stone et al., 2016) . The English Oxford Living Dictionary gives this definition: "The theory and development of computer systems able to perform tasks normally requiring human intelligence, such as visual perception, speech recognition, decision-making, and translation between languages."
Merriam-Webster Dictionary connects both above-mentioned aspects of artificial intelligence and defines it as a) a branch of computer science dealing with the simulation of intelligent behaviour in computers, and b) the capability of a machine to imitate intelligent human behaviour.
In this paper, we adopt the definition of AI given by Luckin et al. (2016, p. 14) who define AI "as computer systems that have been designed to interact with the world through capabilities (for example, visual perception and speech recognition) and intelligent behaviours (for example, assessing the available information and then taking the most sensible action to achieve a stated goal) that we would think of as essentially human". These computer systems include a wide range of technologies and methods, such as machine learning, adaptive learning, natural language processing, data mining, crowdsourcing, neural networks or an algorithm.
language education provides learners with immediate and highly individualized support, which is a fundamental building stone for personalized learning as one of the ideal standards of contemporary pedagogy. In this aspect, AI-powered tools are ahead of human teachers who simply do not have capacity to continually analyse each and every learner´s outputs, diagnose their individual learning needs, adapt the learning content accordingly and give learners well-grounded feedback in the span of several seconds -and that all in the class of twelve or more students. AI-powered tools are, on the other hand, able to collect massive amounts of data on learner´s learning progress, on their basis to model their personal learning curves and to adapt learning content accordingly. Moreover, they enhance learners´ progress through the functionality of small consequential steps and immediate feedback. Therefore, these programmes and applications can be used by teachers as very effective supporting tools because they are able to free teachers from tiring, energy-and time-consuming activities such as grammar or pronunciation drills.
As Brusilovsky and Miller (2001) have it, AI tools stand in opposition to the traditional "just-put-it-on-the-web" approach in the development of online and web-based educational courses. They are results of decades-long efforts of system designers, data scientists, product designers, statisticians, linguists, cognitive scientists, psychologists, education experts and many others to develop education systems that help teachers and support learners to develop their knowledge and flexible skills for a constantly changing world. Current AI educational systems incorporate either adaptive or intelligent operations or both.
Adaptive educational systems (AES) are designed to adapt some of the key functional characteristics (e.g. content, sequence of activities or navigation support) to the learner needs. This may happen thanks to "building a model of the goals, preferences and knowledge of each individual student and using this model throughout the interaction with the student in order to adapt to the needs of that student" (Brusilovsky & Peylo, 2003, p. 156 ). An adaptive system thus "operates differently for different learners, taking into account information accumulated in the individual or group learner models" (Magnisalis, Demetriadis, & Karakostas, 2011) .
Intelligent educational systems (IES) incorporate and perform "some activities traditionally executed by a human teacher -such as coaching students or diagnosing their misconceptions" (Brusilovsky & Peylo, 2003, p. 156) . They aim to provide learner-tailored support through implementing "extensive modelling of the problem-solving process in the specific domain of application" (Magnisalis, Demetriadis, & Karakostas, 2011) . Brusilovsky & Peylo, 2003, p. 158 ) list as major Intelligent Tutoring technologies the following: curriculum sequencing (providing the student with the most suitable individually planned sequence of topics and learning tasks to help find an "optimal path" through the learning material), intelligent solution analysis, and problem solving support.
AI in foreign language education
The meaning of AI-powered education has been rapidly growing in all areas of educational content; however, this paper focuses solely on the application of AI into foreign language education. Along with MALL, CMC, e-learning, web learning, application of AI-powered tools into foreign language learning is a subset of computer-assisted language learning (CALL). With latest developments in natural language processing, progress in deep and networked learning, and the growth in technological ability to handle massive data, today's AI has significant applications for language studies in general, and for foreign language education in particular. The shift from CALL to ICALL (Intelligent CALL) has been inevitable and brought a substantial change in the quality of student-computer interaction (Kannan & Munday, 2018) .
Expected benefits of ICALL stem from the fact that AI has a potential to make digital language learning truly personalised to each learner. It may lead to the reduction of time, cost and learners´ frustration occurring when completing tasks without immediate feedback. All this is possible due to big data processing and machine learning algorithms which adapt in real-time to learner behaviour, calculating each learner's strengths and weaknesses and generating an entirely personalised set of study materials in each session (which brings in new ethical implications). Moreover, and equally importantly, the algorithm learns from both individual and collective learner behaviour, making its predictive power even stronger (Campbell-Howes, 2019).
Other expected benefits of ICALL include: learner´s own pace of progress; instant feedback as a strong motivational factor; individualized repetition of topics and emphasizing activities where a learner has had weaker output; quick and objective assessment of learner´s progress; better understanding of learner´s learning preferences and strategies; predicting learner´s future performance with a high probability; quick and objective assessment of teaching tools (texts, lectures, assignments, tests, etc.).
As Schulze (2008) has it, the most relevant areas of AI research for CALL include natural language processing (NLP), user modelling, expert systems, and intelligent tutoring systems (ITS).
Natural language processing (NLP) deals with both natural language understanding (when computers are designed to be able to receive and decode ["understand"] natural language input, spoken or written) and natural language generation (when scientists aim at designing computers able to produce natural language output, again both spoken or written). Both functions (represented, for example, by automatic speech recognition systems and chatting robots) involve the processing of graphological, phonological, morphological, syntactical, semantic, and pragmatic features of natural languages.
The main goal of user modelling is to adapt computational systems to their users. This incorporates "observing user´s behaviour" (via collecting, storing, and analysing data from their answers and responses to previous tasks) and predicting their future behaviour (e.g. via counting their personal memory curves).
Together with user modelling, the expert modelling is an essential component of intelligent tutor systems (see below). Both user and expert modelling are related to the big data field of computational statistics and predictive analysis.
Forms of applying IA into foreign language education a) Generating personalized learning materials Based upon responses the student makes while learning, adaptive educational systems shape their learning path through appointed learning materials. Some AIpowered tools can customize learning materials for a specific learner, course or school and create, for example, personalized textbooks. Personalised learning materials are an alternative to traditional textbooks and materials which represent the so-called "one-size-fits-all" approach to schooling in which teachers provide all students in each class or course with only one type of learning materials.
b) Using machine translation tools
Machine translation (MT) is the process when computer software is employed to translate a text (written or spoken) from one natural language to another. For a long time, using MT tools for language learning purposes has been limited due to a questionable quality of their outputs. Artificial intelligence technologies like neural machine translation have improved the quality of machine translation considerably and free-access web-based MT services resulted in millions of users using services such as Google Translator, Translator Online, Foreign Word, Web Trance for their work or study every day. MT can be a useful aid to language learning (Cook, 2010; Garcia, & Pena, 2011; Lee, 2019; Myers, 2000; Niño, 2009; Rogers, 1996; Steding, 2009; White & Heidrich, 2013) ; however, foreign language teachers tend to regard the use of MT as a learner´s failure, disruption or even breakage of academic honesty (Case, 2015; Niño, 2008; Steding, 2009) . Several studies have concentrated on preventing the use of MT services in the classroom (Steding, 2009 ). However, prohibiting the use of MT services in the classroom has been found to be largely useless and ineffective (Cook, 2010; Steding, 2009; White & Henrich, 2013) . White and Heinrich (2013) argue that language teachers should focus on ways how to help learners to use MT tools effectively, instead. Therefore, to benefit student learning, foreign language teachers should be aware of MT possibilities and limitations and provide adequate guidance to their students (Williams, 2006) .
Despite the growing popularity of machine translation tools among language students, research into their application in foreign language classes has been scarce. Briggs (2018) studied students' attitudes and beliefs regarding the use of web-based MT tools for English language learning. His results showed that most students use MT tools to support their language studies despite a limited trust they had in the accuracy of their outputs. Lee (2019) explored the role of machine translation in English as a foreign language EFL writing. Her outcomes revealed that machine translation improved students´ revision skills and facilitated a decrease in occurrence of lexical and grammatical errors. Garcia and Pena (2011) observed the effects using the MT can have on beginner language learners. Niño (2009) who observed behaviour of learners of Spanish, found that weaker students were more likely to use MT tools than stronger students. c) Utilising AI writing assistants AI writing assistants (based on NLP and machine learning) help users through various steps of the writing process (augmented writing). Using AI systems, they correct grammatical errors within a written text (via conducting a continual erroranalysis), provide recommendations for later improvements and provide additional resources for further study. In foreign language classrooms, these systems help learners to go through the writing process individually, correct themselves and think about the process itself. Using AI in this way facilitates learner´s self-regulation and autonomy. The examples of AI writing assistants are Grammarly, ProWriting Aid, Textio, AI Writer, Textly AI and Essaybot.
d) Conversing with chatbots
Chatting robots (chatbots) are groups of computer programs that are meant to simulate intelligent human language interaction. A human user and a computer (robot) are engaged in informal chat (in a written or spoken form) using a natural language. Chatbots are most frequently utilized in marketing communication; however, they may be used effectively in foreign language classrooms as well (Dargan, 2019; Jia, 2004a Jia, , 2004b Jia, 2008; Kerly, Hall, & and Bull, 2007) . Learners can learn through the process of direct communication with a robot. In addition, chatbots can provide customized answers in response to learners´ messages, grade their performance, and provide tips on what learners need to improve. The research conducted by Fryer and Carpenter (2006) showed that most students enjoyed using the chatbots and they generally felt more comfortable conversing with the bots than a student partner or teacher, which might seem a surprising finding. Jia & Chen (2009) in their study investigated how a chatbot could be used to motivate learners to practice English. Results revealed that students felt comfortable and believed that the approach could help them with language learning. The results also showed that regular conversations with chatbots positively affected student´s language confidence, improved their listening ability, and boosted their interest in language learning. However, it is important to note that using chatbots might be not effective for beginner speakers. The problem is that most chatbots respond merely to simple keywords and cannot assess whether the language input is grammatically or pragmatically correct. Chatbots still work in clearly defined scenarios with predictable dialogues and corresponding error sources. So far, chatbots cannot interpret even less serious pronunciation mistakes, as well as grammar and spelling mistakes. They are ideal as learning aids to foster conversational skills of very proficient or native speakers (Fryer & Carpenter, 2006) . However, as Lotze (2018) argues, AI dialogic systems still need to meet some key criteria (especially spontaneity, creativity and shared knowledge) before they can serve as substitutes for a real-life language teacher. To name some examples of AI chatbots: Rosetta Stone (25 languages), Andy, Mondly, Memrize, etc. e) Applying AI-powered language learning software (platforms and apps) When it comes to language learning, online platforms are increasingly becoming the norm. Cloud-based online platforms incorporating NLP, crowdsourcing, gamification elements, automatic speech recognition, automatic speech generation and AI writing assistant applications belong to the most popular learning aids used by young users. Examples: Duolingo, Busuu, Speexx, Babbel, Memrise, Magiclingua and many others.
Lotze (2018) distinguishes two basic technical concepts for language learning software: the conventional graphical user interface with speech recognition and language interface with dialogue function.
In the conventional graphical user interface, just like in traditional textbooks, language learners go through series of digital exercises (filling gaps, substitution exercise, matching exercises, etc.). The problem here lies in the fact that learners work with strictly pre-defined language (close tasks) and many apps are based on outdated concepts (the grammar-translation method, audio-lingual and pattern drills) because they are easy to model. There is a lack of any space for learner´s creativity or spontaneity. The apps supplemented by language recognition software should be able to recognize spoken contributions, however, they are not able to cooperate if mispronunciations or pronunciation with accent occurs.
Language interface with dialogue function were designed to simulate natural verbal interaction with a virtual tutor. These dialogue systems follow the principle of a simple chatbot. Learners are free to make either written or oral contributions that the technology analyses for the presence of predefined keywords. If the right keyword is used, an appropriate predefined response from the artificial tutor is selected and output. The problems occur when a learner produces an utterance the programme designers did not foresee. In such a case the programme cannot respond appropriately. f) Relying on intelligent tutoring systems (ITS) ITS are computer-based learning systems designed to simulate one-to-one personal tutoring. They consist of four basic components: the domain model, the student model, the tutoring model, and the interface model. "Based on learner models, algorithms and neural networks, they can make decisions about the learning path of an individual student and the content to select, provide cognitive scaffolding and help, to engage the student in dialogue. ITS have enormous potential, especially in large-scale distance teaching institutions, which run modules with thousands of students, where human one-to-one tutoring is impossible" (Zawacki-Richter et al., 2018, p. 5) . By integrating NLP-based tutoring systems (both downloadable software or online systems) which can give corrective feedback and tailor instructional materials, reactive one-sided ITS systems have been changed into interactive machine learning tutors. Examples: Word Bricks, CASTLE, I-ETER, Web Passive Voice Tutor, WUFUN (for Chinese university students learning English), Your Verbal Zone (for Turkish students learning English vocabulary), E-Tutor (for learning German as a second language), TAGARELA (for learning Portuguese at the university level), Robo-Sensei (for Japanese), Spanish for Business Professionals (SBP), etc.
Adaptive and intelligent systems for collaborative learning support (AICLS systems) is another type of IA-powered educational tool. Collaborative learning which combines social and construction elements of the learning process occurs when learners develop a shared understanding of a problem through a mutual interaction (e.g. a dialogue in a classroom or a chat in an online group). Introducing AI-powered tools into the process aims at supporting both social skills and knowledge building processes. The meta-analysis of 105 research studies and articles on AICLS conducted by Magnisalis, Demetriadis, and Karakostas (2011, p. 16) showed that learning benefits of students "do not emerge unconditionally when using AICLS systems to support collaborative learning. Learning impact is subject to learning design and capability of AICLS to adapt and intervene in an unobtrusive way". g) Intelligent virtual reality (IVR) is a complex system integrating conversational AI tools, spatial context awareness technologies, and gesture and facial landmark recognition systems, NLP, speech recognition and natural language understanding technologies. Learners can practice speaking with AIbased avatars that simulate realistic conversations with native speakers, which enable learners to gain fluency and build confidence through highly personalized practice. IVR is used to create an authentic virtual reality and game-based learning environments. Virtual agents (avatars) can act as teachers, facilitators or students' peers. If used in foreign language education, IVR systems face the same problems as chatbots and online platforms/apps. As Lotze (2018) argues, "the interaction with the agent will only work smoothly if learners input the questions and answers that the system developers were able to foresee. (…) Outside the scripted application areas, dialogues with chatbots and agent systems are erratic, incoherent and prone to error. They cannot serve as a role model for foreign language learners".
ICALL and a changing role of foreign language teachers
Even though human teachers and social interactions beyond the digital environment are still essential for mastering a second language, the application of CALL into foreign language learning, including the elements of AI, leads to redefined roles for teachers and learner (Lam & Lawrence, 2002) .
AI based systems provide language learners with the environment where they can choose their own path and pace of learning, and where learners can take more control over their own learning. AI powered systems facilitate development of learner´s decision-making skills and lead to their learning autonomy. Students can digitally connect with native speakers around the world or to use IA-powered conversational tools (e. g. chatbots) to intensify their learning without a teacher´s personal involvement. Language learners have more opportunities to be more active participants in the learning process rather than passive recipients of knowledge.
Teaching becomes more learner-centred, since learners are expected to be able to make their own decisions and become responsible for their work more independently. The teacher, on the other hand, abandons his/her previous position of the only authority and decision-maker, to become rather a facilitator and supporter of learners (Bancheri, 2006; Rilling et al., 2005) .
Preparing foreign language teachers for applying AI and ICALL
The area of using AI-powered tools in foreign language learning is rather new, therefore, to date, a general lack of research studies on using AI in foreign language education can be witnessed. To the author´s knowledge, there has been neither the empirical research on pedagogical effects of using AI-powered tools in foreign language classes, on learners´ responses regarding the use of AI tools, or on teachers´/teacher trainees´ attitudes toward using AI-powered tools, nor research on their preparation for the application of AI-powered tools in their classes.
However, the topic does not need to be explored in complete isolation, or from scratch. Preparing teachers for ICALL is a subset of CALL teacher training which has been addressed by multiple publications and research articles. If the general aim of CALL teacher training is "to equip current and future language teachers with the knowledge and skills, both technical and pedagogical, to incorporate technology effectively into their classes" (Hubbard, 2008, p. 180) , The aim of ICALL teacher training is, parallelly, to inform current and future language teachers about latest AI-powered educational tools, and provide them with the knowledge and skills needed for effective integration of these AI tools into their classes.
Many researchers have argued that teachers (their attitudes, beliefs, and preferences) play a crucial role in the success of CALL methodology (e.g., Albirini, 2006; Atkins & Vasu, 2000; Beatty, 2003; Egbert, Paulus, & Nakamichi, 2002; Goertler & Winke, 2008; Cummings Hlas, Conroy, & Hildebrandt, 2017; Hong, 2010; Hoven, 2007; Hubbard, 2004 Hubbard, , 2008 Hubbard & Levy, 2006a , 2006b Kessler, 2006 Kessler, , 2007 Kessler, , 2010 Lam, 2000; Levy, 1997; Liu, Theodore, & Lavelle, 2004; Lord & Lomicka, 2011; Luke & Britten, 2007; Peters, 2006; Pokrivcakova et al., 2015; Straková & Cimermanová, 2018; Williams, Abraham, & Bostelmann, 2014 and others) .
If teachers have an appropriate training for using AI technologies and positive AI-related experience, they will be more likely to implement ICALL in their own classrooms. A fundamental condition of success is to help them feel well prepared and confident to act in AI technology-enhanced environments.
A number of previous researches (Abdelhalim, 2016; Kim, 2002; Lam, 2000; Liaw, Huang, & Chen, 2007; Russel & Bradley, 1997; Sabzian, & Gilakjani, 2013) have revealed that foreign language teachers generally support CALL and welcome modern technologies in their classrooms, however, some (and probably most of them) are reluctant to use ICT extensively. Along with external factors (lack of material equipment, insufficient technical support, inflexible curriculum, time stress), this reluctance to apply CALL is determined by many internal factors, such as:
• lack of information and ICT skills, • lack of experience with ICT as a learner, • lack of motivation, • struggle to integrate ICT with teacher´s existing learning style and practices, • feeling like being out of their comfortable zone, • fear of losing a dominant position in the classroom, • fear of a weakening control over students, • as well as losing students´ respect.
In their research, Park & Son (2009) observed that "the expectation that teachers should be experts in the use of computers is not fully supported by the teachers, although they seem to be convinced that CALL makes language learning interesting". Abdelhalim (2016) noticed that "even when respondents integrate ICT in their teaching, integration is limited to low-range applications such as email services or getting information from the Internet". These findings have been supported by results of other related studies (Arnold, 2007; Galanouli, Murphy & Gardner, 2004; Kessler, 2006; Pelgrum, 2001; Rakes & Casey, 2002; Torres, 2006, and others) .
These are the factors the ICALL teacher trainers need to take into consideration. It is probably too soon to define sets of specific skills of ICALL teachers or to propose models of ICALL teacher training but, undoubtedly, they will be created soon. It will be important not to lose the path in the process and approach the task realistically and pragmatically. Foreign language teachers do not need to be programmers or artificial intelligence experts if they want to apply chatbots or add Duolingo practice to their classes.
Many authors on CALL teacher training have elaborated long lists or complicated charts of "key skills" for CALL which, sometimes, put unrealistic requirements on foreign language teachers forgetting that they should be primarily language professionals and teachers.
Adequate and continuous professional training may be the best answer to overcome all the above-mentioned barriers in effective CALL. Because to use modern technologies willingly and effectively teachers need to believe that technology can help them achieve educational objectives more effectively (in shorter time and with less effort). Moreover, they must be sure that no other learning objectives or aspects of classroom management will be disturbed by the technology usage. In addition, they need sufficient ICT skills and unhindered access to technology.
Conclusion
Integrating AI into education brings new quality to both learning and teaching. The AI-powered tools help create sophisticated educational environment where learning may be more personalised, teaching more flexible, and management more inclusive. They can help learners develop the knowledge and skills that modern technology-enhanced society looks for and requires. The dystopian view expects AI to take over absolute control and become the student's tyrant tutor dictating what, when and how they should learn, based on the data that it continually collects about students without their consent. The utopian vision sees learners who are in charge of their personal AI tools which help them (and their teachers) better understand their progress and organize learning activities.
AI in language learning led to the establishment of ICALL (intelligent computerassisted language learning). IT-powered tools can be applied in many ways and this paper identified eight of them: personalized learning materials, machine translation tools, AI writing assistants, chatbots, AI-powered language learning software -platforms and apps, intelligent tutoring systems, adaptive and intelligent systems for collaborative learning support, intelligent virtual reality.
To integrate these ICALL tools into regular teaching processes, teachers need to form new skills (Hampel & Stickler, 2005; Kassen, et al., 2007) to support learners but also to avoid needless workload and useless repetitive tasks, e.g. via writing assistants and correction systems (Dodigovic, 2009; Chodorow, Gamon, & Tetreault, 2010) .
However, very soon research will need to answer many questions, including the following ones: What is the current state of ICALL and how well are language teachers informed about its advancements? What are the AI tools most frequently chosen by language teachers to incorporated into their teaching? How do language teachers perceive ICALL and what is their motivation to integrate ICALL tools into their everyday teaching practice? What are the key skills language teachers need for new, AI-enhanced teaching environment? How exactly should ICALL advancements be reflected in teacher training programmes?
